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This application is a continuation of my co- 
pending application Serial No. 138943, filed 
January 16, 1950, now abandoned. 
The present invention relates to new 
methyl-3,20-dioxo-pregnene compounds. More 
particularly, the invention has especial relation 
to A - 17« - methyl - 3,20 - dioxo - pregnene 
(17«-methyl-progesterone) : 
CH3 
10 
and fo A-lTe-methyl-21-hydroxy-3,20-dioxo - 
pregnene (17«-methyl-desoxycorticosterone) : 2O 
CHOH 
^1 o 
and ifs esters. 30 
The designation "17«" means that the steric 
configuration of the rew pregnene compounds 
af the carbon atom 17 is the same as that of 
A s - 3 - hydroxy - 17.- methyl - aetio - cholenic 
acid methyl ester of melting point 162-163 ° C. 35 
If has been round that these unsaturated 
A-compounds are characterized by very good 
hormone activity. Thus, 17«-methyl-proges- 
terone has a progestative action on estrone- 
pretreated mucous membrane of the rabbit 40 
uterus, which is even greater than that of the 
natural corpus luteum hormone. There bave 
been descrlbed in the literature inactive sat- 
urated 17-methyl-pregnane compounds, such as 
17-methyl-3,20-dioxo-pregnane and 17-methyl-45 
3,21-dihydroxy-20-oxo-pregnane. However, un- 
saturated, highly-active pregnane compounds, 
i.e. pregnenes, such as those of the present 
vention, are not only new but their activity is 
unexpected and not at all to be foreseen. 50 

2 
The pregnenes according to the present in- 
vention are obtainable in a variety of ways. 
Thus, a halide of a 17-methyl-aetio-cholanic 
acid which is saturated or unsaturated in ring 
A and contains, in the 3-position, an oxo or 
hydroxy group or a substituent which is con- 
vertible into an oxo or hydroxy group by hy- 
drolysis, is reacted with a methylmetallic com- 
pound or diazo-methane. Double bonds which 
are present may be protected during such re- 
action. A substituent in the 21-position of the 
resultant compound may be replaced by hydro-- 
gen or by a free or esterified hydroxy group 
and a substituent in the 3-position which is 
convertible into an oxo or hydroxy group may 
be so converted at any stage in the process; a 
free hydroxy group in the 3-position may be 
oxidized fo an oxo group; and if there is no 
double bond in the ring A, such a bond may be 
intr0duced into the 4,5-position. 
In accordance with the invention, there is 
used as a starting material a halide of 
methyl-3-oxo-aetio-cholenic acid or 
methyl-3-hydroxy-aetio-cholenic acid, or of a 
corresponding compound wherein . the double 
bond is protected. There may also be used, as 
starting materials, compounds which contain in 
the 3-position, instead of a hydroxy or oxo 
group, a substituent which is convertible into 
such a group by hydrolysis, for example an es- 
ter, ether, enol, thioenol, acetal or mercaptal 
group. 
The starting compounds may be obtained in 
various ways. Thus, they can be ruade by halo- 
genating a corresponding 20-oxo-pregnane de- 
rivative in the 17-position and bringing about 
rearrangement by means of sodium hydrogen 
carbonate in methanol. Another method of 
preparation consists in subjecting a 21-halogen- 
20-oxo-pregnane compound fo the action of an 
allali alcoholate. 
The aforesaid acid halides are reacted in the 
process of the invention with methylmetallic 
compounds, for example, those of magnesium, 
cadmium or zinc. There may also be used com- 
pounds of mercury, copper, aluminum, tin or 
an alkali metal, as well as aliphatic metal 
halides, for example, of magnesium or zinc. In 
this way there are obtained directly, inter alia, 
the methyl-letones. 



The reaction of the acid halides with diazo- 
methane can be carried out with an excess of 
the latter and in this manner the diazo-ketones 
are obtained with elimination of hydrogen hal- 
ide. If, on the other hand, the diazo-methane 
is gradually added to the acid halide, the 
drohalic acid set free during the condensation 
reacts with the intermediately formed diazo- 
ketone so that the corresponding halogen-ke- 
tone is obtained. 
In order to replace the halogen atoms or 
azo groups in the resulting ketones by hydrogen, 
any of a large number of reducing agents may 
be employed, for example, metals such as zinc, 
copper, magnesium or alloys thereof in the pres- 
ence of any of a very wide variety .of solvents 
such as alcohols, aqueous alçohols» acetic cid, 
acetic and hydrohalic acids and alkalies. More- 
over» such a reduction can frequently be car- 
ried out electrolytically or with hydrogen cat- 
alytically activated, for example, with nickel, 
palladium or platinum. Finally, it is also pos- 
sible to carry out the reduction by means of 
aluminum ama]gam or sodium ama]gam, zinc- 
palladium, alkali iodifies and glacial acetic acid, 
sodium and alcohols, disubstituted anilines or 
by means of combinations of these reducing 
agents. In the reduction of the diazo-ketones» 
hydrazones are frequently obtained as by-prod- 
ucts. " The reducion of products containing io- 
dine in the 21-position proceeds especially easilY. 
In order to form hydroxy ketones, the diazo- 
ketones so obtained are treated, in the crudë 
state or after isolation and purification, with 
hydrolyzing agents, for example, with water or 
dilute acids such, for example, as sulphuric acid, 
or organic sulphonic acids such as methane sul- 
phonic acid or toluene sulphonic acid. Esters of 
the hydroxy ketones can be obtained by the reac- 
tion of the diaz0 ketones with organic or inor- 
ganic acids having a low water content, espe- 
cial]y with acetic acid, but also with propionic 
acid, butyric acid, crotonic acid, palmitic acid, 
benzoic acid, phenyl-acetic acid, hydrochloric 
acid, hydrobromic acid, hydriodic acid, phos- 
phoric acid or boric acid. When halogen ketones 
are formed as intermediate products these can 
be .converted by means of alkaline agents, for 
example bicarbonates, into the free hydroxy 
ketones or by means of salts of the above-men- 
tioned acids into esters thereof. The hydroxy 
ketones and their esers can also be obtaned 
fr0m the methyl-ketones by means of suitable 
oxidizing agents, for example, lead tetracylates 
Such as lead tetracetate, or aryl-iodoso acylates. 
On the other hand, the methyl-ketones can be 
halogenated in 21-position and the halogen ke- 
tones so obtained can be converted into hydroxy 
ketoncs or their esters s mentioned .above. 
In the process of the invention a ubstituent 
in the 3-position which is convertible by hydrol- 
ysis into an oxo or hydroxy group may be con- 
verted into such a group at any desired stage 
of the process. It is surprising that this .hydrol- 
ysis is possible without simultaneously convert- 
ing a halogen atom present in the 21-position 
into a hydroxy group. The conversion oï a free 
3-hydroxyl group into an oxo .group is effected, 
for example, by means of an oxidizing agent.such 
ès chromic acd in glacial acetic acid or by means 
of a dehydrogenating agent such as heating with 
copper por«der, or reaction with a metal alcohol- 
«e or metal phenolate n the presence of a 
ketone such as acetene or cyclohexanone. 
 The intermediate protection of any double 
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bonds presenf may be brought about, for exam- 
ple, by additive combination with halogen or with 
a hydrohalic acid or by convertion into the iso- 
steroid. 
5 When if is necessa fo introduce a double 
bond into the 4,5-position this tan be brought 
about in the usual manner, for example, by ha3- 
ogenation followed by the elimination of hydro- 
gen halide. -. 
10 The following examples i11ustrate the inven- 
tion the parts being by weight unless otherwise 
 stated and the relationship of parts by weight fo 
parts by vo!urne being the same as that of the 
grain fo the cubi centimetre. The retapera- 
]5 tures are in degrees centigrade. 
Example 1 
1 part of As-3ç-acetoxy-17a-methyl-aetio - 
cholenic acid. ch]oride (melting at 137-140°; 
20 obtained from As-3ç-hydroxy-17a-methyl-aetio - 
cholenic acid by acetylation with acetic anhy- 
dride in pyridine and subsequent treatment with 
thionyl chloride) is dissolved in 40 parts by vol- 
ume of dry ether, and added at --15 ° to 5 equiva- 
25 lents oî diazo-methane.. The mixture is main- 
tained at room tempeature for 16 hours and 
then evaporated to dryness under, reduced pres- 
sure.  The crude product melts.at 97-101% 
1 part of the resulting crude-A-3ç-acetoxy- 
3o 17a:methyl-20-oxo-21-diazo-pregnëne is- dis- 
solved in 100 parts by volume of dry et-ber, and 
mixed with 5 equivalents of hydrobromic acid in 
40 parts by volume of ether. After 30 minutes, 
the solution is introduced into water while stir- 
35 ring, then extracted with eher, the ethereal 
layer is washed neutral with water, dried and 
evaporated, and the crude product is purifled by 
clromatography. The resulting A5-3ç-acetoxy- 
17a-methyl-20-oxo-21-bromo-pregnene melts at 
40 174-175° after recrystallization from a mixture of 
acetone and petroleum ether. 
The 21-chloro derivative prepared in an analo- 
gous manner melts at 192-193 °. 
1 part of A5-3acetoxy-17a-methyl-20-oxo - 
45 21-chloro-pregnene (or the corresponding 21= 
bromo-pregnene) is dissolved in 40 parts by vol- 
ume of glacial acetic acid, wthen mixed with 2 
parts of zinc powder, and the whole is heated to 
120 ° for 30 minutes.. The reaction product is 
5O taken up in ether, the ethereal layer is washed 
with water and sodium bicarbonate solution until 
neutral, dried and evaporated. The crude prod- 
uct is recrystallized from a mixture of ether and 
petroleum ether. In this manner there is 
5.5 obtained h - 3fl - acetoxy - 17a - methyl - 20 - 
oxo-pregnene which melts a 185-18/°. 
1 .part .of the aforesaid compound is dissolved 
in 20 parts by volume o£ methanol and heated 
with 60 parts by volume of a solution o£5 per 
6o c.nt, strength of caustic potash in methanol for 
1Ve hours to 60 °. The reactionmixture is poured 
into water, extracted with ether, the ethereal 
olut-ion is washed with water until neutral, dried 
and evaporated:The crude product is crystal- 
C5 !ized from a mixture o£ ether and petroleum 
ether and there is thus obtained A-3ç-hydroxy- 
lr/a-methyl-20-oxo-pregnene melting ai 185-187 °. 
1 part o£ A-3ç-hydroxy-Y/a-methyl-20_oxo _ 
pregnene is dissolved in a mixture o£ 35 parts by 
7O volume o£ benzene and 20 parts by volume 
toluenë, then mixed with 5 parts by volume o£ 
cyclohexanone and 1.5 parts o£ aluminum tertiary 
buy.late, and the whole is boiled for 15 hours 
under reflux. The reaction solution is poured into 
75 dilute sulptïuric ac.id and the ethereal extract is 
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worked up as described above. The crude product 
is puxified by chromatography. The resulting 
17«-methyl-progesterone of the formula 
CH 
melts af 1.9-180 ° aïter recrystalli,ation from a 
mxtuxe oï acetone and petroleum ether. 
Examle 2 
I prç of A-3-ceçoxy-17a-meçhyl-20-oxo- 
21-chloro-pregee obçed s described bove 
is dsolved in 40 prçs by volume of mehanol 
and mamtaed af room temperatuxe for 12 hors 
with 2 parts by vole of a solution of 10 per 
cent. strength of catic potash in methanol. The 
reaction product  poed to water, extracted 
with ether, the ethereal solution is washed with 
water tfl neutral, dried and evaporated. The 
crude product  pured by chromatography and 
recrystallized from methanol. If is A-3- - 
oxy - 17« - methyl-20-oxo-21-chloro-pregnene 
meltg af 170-172% 
1 part of the latter compound is dsolved in 
80 parts by vole of benzene, then mixed th 
5 parts by vole of cyclohexanone, and 3 parts 
of alum tertiary butylate and the whole is 
bofled under reflux for 16 hors. The solution 
is mked with ether, then washed with water 
tfl neutral, dried and evaporated, and the crude 
product is ped by chromatography. After 
recrystallation from a mkture of ether and 
petleum ,ether the resting A«3,20-dioxo-17«- 
methyl-21-chloro-pregnene melts et 165-166% 
1 part of A«3,20-dioxo-17-methyl-21-chloro- 
pregnene is solved  70 parts by volume of 
glacial acetic acid, then mixed with 1 part of 
potassium acetate and 2 parts of potassi iodide, 
and the whole  bofled under refl for 2 hors. 
The reaction mtuxe is troduced to water 
while stirrg, ,then neutraled th sodi hy- 
ogen carbonate, extracted with ether, the 
ethereal layer is washed with water tfl neutral, 
dried and evaporated, and the crude product  
pued by chromatography. There is obtaed 
17«-methyl-prosterone which melts ai 129-130  
after recstallation from a mkte of ether 
and petroleum ether. 
Examp 3 
1 part of A-3-acetoxy-17«-metl-20-oxo- 
21-diazo-pregnene is dolved  20 par by 
vole of methanol and the solution  ma- 
taed et room temperate for 12 hors with 
60 pts by vole of a solution of 5 per cent. 
strength of caustic potash  methanol. e re- 
action solution  cautioly neutraled with ace- 
tic acid and evaporatd fo dryness et a low tem- 
perate der reduced pressée. 
1 part of the resting amorphous A-3-hY - 
o-17«-methyl-20-oxo-21-diazo - pregnene  
solved   parts by vole of d beene and 
heated with 1 pa of beic acid for 3 ho et 
100% e reaction solution is poed to water, 
extracted with ether, and the ethereal layer is 

washed with water until neutral, dried and evapo- 
rated. The crude product is puriiïed by chroma- 
tography, and after recrystallization from petro- 
leum ether melts af 169-171 °. It is As-3-hy - 
5 droxy-17a-methyl-20-oxo-21-benzoxy-pregnene. 
1 part of As-3-hydroxy-17a-methyl-20-oxo- 
21-acetoxy-pregnene obtained in analogous man- 
ner by the use of acetic acid instead of benzoic 
acid is dissolved in 3 parts by volume of toluene 
l0 and heated with 1 part of aluminum tertary 
butylate for 16 houxs ai 90 °. The reaction solu- 
tion is pouxed into dilute sulphuric acid, extracted 
with ether and the ethereal solution is worked 
up as described above. The 17a-methyl-desoxy- 
15 corticosterone acetate so obtained is puxilïed by 
chromatography, and melts ai 163-164 ° after re- 
crystallization from petro!eum ether. By means 
of a hydrolyzing agent there is obtained there- 
from 17a-methyl-desoxy-corticosterone of the 
20 formula 
CH20H 
 C0 
30 Exemple 4 
3.5 parts oï A-3-acetoxy-lîa-methyl-aetio- 
cholenic acid chloride (melting et 13î-140 °) are 
dissolved in 100 parts by volume oï ether and 
35 added dropwise fo an ethereal solution of 
methyl cadminm (obtained in the usuel manner 
from 7.6 parts of magnesium shavings, 100 parts 
by volume of ether, 30 parts of methyl bromide, 
and 28 parts of cadmium chloride). The reac- 
40 tion mixture is then heated fo the boil while stir- 
ring for one houx, carefully mixed with dilute 
acetic acid, and extracted with ether. The ethe- 
real layer is washed with water and a solution 
of sodium hydrogen carbonate, dried, and evapo- 
45 rated. The crude product is stored in a mixture 
of 50 parts by volume of methanol and 3.0 parts of 
potassium hydroxide for 12 houxs et 20 °. The 
reaction mixture is dfluted with water, extracted 
with ether, and worked up in the usuel manner. 
50 The crude product is recrystallized twice ïrom 
acetone fo yield 2.1 parts of pure As-3fl-hydroxy - 
17a-methyl-pregnene-20-one of melting point 
180-182 °. The latter is subjected fo oxidation 
with aluminum-tertiary butylate and cyclohexa- 
55 none in benzene as described in Exemple 1. If 
yields 1.3 parts of 17a-methyl-progesterone of 
melting point 129-130 °. 
Having thus described the invention, what is 
claimed is: 
60 1. The A4-17a-methyl-3,20-dioxo-pregnenes. 
2. The A«17a-methyl-3,20-dioxo-pregnene. 
3. The A«17a-methyl-3,20- dioxo-21-hydroxy- 
pregnene. 
4. The A«17a-methyl-3,20-dioxo-21 - acetoxy- 
65 pregnene. 
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